Urinary incontinence, both in the day and at night, is common in school-aged children and can be very distressing for children and their families.
During the day, voiding occurs when children synchronously contract their detrusor muscle and relax their urinary sphincters and pelvic floor muscles (usually in response to the sensation of bladder fullness). This allows the free flow of urine until the bladder is empty. At night, with adequate bladder storage and urine concentration, children usually sleep through the night without needing to urinate, but have the ability to wake up to void when they sense bladder fullness.
Bladder capacity increases with age in children. The normal expected bladder capacity up to the age of 12 is calculated as (age + 1) x 30 mL (with 400 mL being expected for those older than 12 years). 10 Normal daytime voided volumes are usually 65-150% of expected bladder capacity. These measures are the most useful indicator of bladder function.
Usually children produce less urine at night in response to the circadian variation in the amount of arginine vasopressin released by the pituitary gland. 11 Nocturnal polyuria is overnight urine volumes greater than 130% of expected bladder capacity.
Assessment
An accurate history, including family history, together with a thorough physical examination is essential to evaluate children with urinary incontinence and decide on treatment choices. This includes a detailed history of wetting, toileting patterns including voiding frequency, symptoms of urgency, comorbidities and psychosocial factors. 8
Introduction
Urinary incontinence in the day and at night is common in school-aged children. Its causes can be multifactorial. Daytime urinary incontinence occurs in about 17-20% of children 1-3 with a further 6.6% of those having problems at night as well. 2 The prevalence of nocturnal enuresis is 8-20% at five years of age, with a spontaneous remission rate of about 15% per year with persistence of enuresis in 0.5-2% of adults. 4-6 Enuresis is more common in boys.
Urinary incontinence can have a significant negative impact on a child's psychosocial well-being and quality of life. 7 Successful treatment can make a big difference. Assessment and management of these children should be based on recommendations of the International Children's Continence Society and the National Institute for Health and Clinical Excellence guidelines for nocturnal enuresis. 8,9
Definitions
The terminology used to describe urinary incontinence is based on standards recommended by the International Children's Continence Society. 8 Urinary incontinence is defined as involuntary wetting at an inappropriate time and place in a child aged five years or more. Continuous incontinence is usually associated with neurological or anatomical congenital malformations. Intermittent incontinence can occur during the day and at night.
Physiology of bladder function
The two functions of the bladder are to store and eliminate urine. With growth and maturity, day-and night-time continence is achieved in most children by about four years of age. 10 However, it is normal for children to still have continence problems at this age.
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Treatment
Conservative therapy (also known as 'urotherapy') is non-surgical, non-pharmacological treatment for lower urinary tract symptoms and should be used in all children with urinary incontinence. It includes:
• education and advice about regular voiding and correct voiding posture • avoiding holding manoeuvres • encouraging adequate fluid intake • managing constipation.
Managing constipation is important as there is a close relationship between bladder and bowel function. In one study, treatment of constipated children with a bowel program resolved daytime incontinence in 89% of cases, enuresis in 63% of cases and urinary tract infections in 100% of cases. 19 Sometimes conservative treatment alone can be effective. When it is inadequate for treating the child's urinary incontinence, other therapies could be tried.
Alarm training
Alarm training is the first-line therapy for nocturnal enuresis and the most effective long-term treatment. 9,20 Enuresis alarms are wetness sensors bladder function, a 48-hour chart can be used to measure frequency and volume of fluid intake and urine output during the day. Urine culture and uroflowmetry with abdominal ultrasound to assess post-void residual urine volumes and kidney anatomy can be helpful in children with daytime urinary symptoms, particularly when treatment has failed. Screening questionnaires for behavioural symptoms can help identify emotional and behavioural disorders which may need to be addressed. 7, 8 
Daytime urinary incontinence
Children with daytime urinary incontinence may or may not also wet the bed at night. They often experience other lower urinary tract symptoms such as:
• urgency -the sudden and unexpected need to void • urge incontinence -an inability to suppress voiding with urgency • increased or decreased voiding frequency • hesitancy • straining • a weak stream • holding manoeuvres related to postponement of voiding -squatting or crossing legs.
Overactive bladder is a common disorder of urinary storage and commonly presents with urgency, frequency and urge incontinence. 12 These children have small volume voids during the day. Children with infrequent voiding (less than four voids per day) may have voiding postponement. This may present with urgency and holding postures. Some of these children have behavioural problems. 13, 14 Dysfunctional voiding occurs when the child habitually contracts the external urethral sphincter during voiding. It is estimated to occur in 4-30% of children and is commonly associated with recurrent urinary tract infections. 15 Risks for daytime urinary incontinence are listed in the Box. 8, 9, 16 
Nocturnal enuresis
Nocturnal enuresis without other lower urinary tract symptoms (monosymptomatic nocturnal enuresis) is more common than enuresis with lower urinary tract symptoms (non-monosymptomatic nocturnal enuresis). Enuresis is also classified as primary or secondary. Most children have primary enuresis and have never achieved night continence. Those who have previously been dry for at least six months have secondary enuresis. 8
Enuresis involves poor sleep arousal in response to the sensation of a full bladder, abnormal bladder function or nocturnal polyuria. 17 Known risk factors are listed in the Box. 8, 9, 16 Constipation and overactive bladder are commonly associated with non- Oxybutynin is the most commonly used anticholinergic. It is approved for use in children aged over five years who have overactive bladder. Adverse effects (such as decreased sweating and facial flushing, dry mouth, constipation, urinary hesitancy and retention and nervous system changes) are common and lead to treatment discontinuation in 10% of children. 26 Newer bladder-specific anticholinergics -such as tolterodine and solifenacin -are increasingly being used in children as they have fewer adverse effects. However, evidence supporting paediatric use is limited. Anticholinergic drugs can cause constipation and incomplete bladder emptying so it is important to monitor for this.
Box Factors associated with urinary incontinence in children

Tricyclic antidepressants
Imipramine can be used to treat enuresis in children aged over six years. It is moderately effective, with about one fifth becoming dry on treatment, but most relapse when treatment is ceased. 27 Most children tolerate tricyclics without experiencing adverse effects, with the main complaints being dry mouth, gastrointestinal symptoms and behavioural changes. However, due to the risk of potentially serious adverse effects (cardiac arrhythmias, hypotension, hepatotoxicity, central nervous system depression and interaction with other drugs) and the danger of overdose, tricyclics require close supervision and should be stored in a secure location. They are used only in therapy-resistant enuresis.
Referral
Referral to specialist services should be considered for children with severe daytime symptoms, recurrent urinary tract infections, physical or neurological problems and psychosocial or other comorbidities requiring further management. Referral should also be considered when treatment is not successful after six months.
Conclusion
Daytime urinary incontinence and nocturnal enuresis are common in children, and are frequently encountered in general practice. This stigmatising condition can have a significant impact on a child and their family, and successful treatment can be life-changing. A thorough history and examination is essential for an accurate diagnosis and for determining the best treatment.
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which sound and wake the child when wet. They are either placed under the bed sheets ('bell and pad' or bed alarms) or worn in the child's underpants ('body worn' or personal alarms). Alarms work by training the child to hold on during sleep when they do not need to void, or to wake to void with a full bladder. 20 Alarm training usually takes a few weeks to start working. It should be continued until 14 consecutive dry nights are achieved. Stopping earlier may result in relapse. Alarm training should be tried for a maximum of three months and can be used more than once. About two-thirds of children become dry during alarm training and nearly half remain dry after stopping. 20 It is relatively inexpensive and potentially curative, but requires motivation and support as it can be quite difficult. 18
Desmopressin
Desmopressin is considered a first-line drug therapy for enuresis. It is approved for treating nocturnal enuresis in children six years or older. Desmopressin works in about 70% of children, although less than half will become completely dry. 21 It is a synthetic analogue of the pituitary hormone arginine vasopressin, which is an antidiuretic hormone. It reduces urine production overnight by increasing water reabsorption by the collecting tubules. Oral desmopressin (as a tablet or lyophilisate melt) has a lower risk for water intoxication than the nasal formulation. It is well tolerated and adverse effects such as headaches, abdominal pain and emotional disturbances are uncommon. As desmopressin can increase the risk for water intoxication and hyponatraemia, minimising fluid intake after taking the medication at night is essential. Desmopressin works best if nocturnal polyuria is present and daytime bladder function is normal. 18 It is effective for short-term use when a rapid response is required or when alarm training is not suitable or effective. In therapy-resistant enuresis, it can be used in conjunction with other treatments. 21 However, desmopressin has a high relapse rate, with only 18-38% of children remaining dry after stopping the drug. 22
Anticholinergic drugs
Anticholinergic drugs have an inhibitory effect on the detrusor muscle. They are thought to increase the capacity and compliance of the bladder and reduce unprovoked bladder contractions. 23, 24 Children with overactive bladder, reduced bladder capacity and symptoms of urgency may benefit. Anticholinergics are commonly used for daytime incontinence associated with overactive bladder. Although anticholinergic monotherapy is ineffective 
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